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TECHNICAL MEMORANDUM x-651 

STATIC STABILITY CHARACTERISTICS OF A DELTA-WINGED 

CONFIGURA.TION W I T H  A CANARD CONTROL AND 

NACRTd;ES AT M C H  NUbE3ERS 

FROM 0.25 TO 3.503~ 

By LeRoy S. Fletcher 

SUMMARY 

A wind-tunnel investigation of a delta-winged configuration w a s  
conducted t o  determine the longitudinal and Lateral-directional s t a t i c  
aerodynazllic character is t ics .  The model fuselage consisted of a circular-  
arc ogive forebody with a cyl indrical  afterbody. The triangular wing, 
canard, and ve r t i ca l  t a i l s  had hexagonal a i r f o i l  sections which were 
3 percent thick from 30 t o  70 percent chord. The canard area was 10 per- 
cent of the wing area.  Data are  presented without analysis fo r  various 
combinations of body, canard, wing, and single and twin ve r t i ca l  t a i l s .  
The canard deflection angles varied f r o m  -40 t o  +le0. Angles of attack 
and s idesl ip  ranged from -4' t o  +loo and from -4' t o  do, respectively, 
over a Mach number range of 0.25 t o  3.50.  

INTRODUCTION 

Recently there has been an increasing in te res t  i n  the poss ib i l i ty  
of a supersonic transport  and the NASA has been investigating various 
transport  configurations. The present study w a s  undertaken t o  make 
available data which would allow some evaluation of the contribution of 
the components fo r  a fixed geometry configuration t o  the over-all aero- 
dynamic character is t ics  of the vehicle. These components provide var i -  
ables of canard angle, single and twin ve r t i ca l  ta i ls ,  deflected wing 
t i p s ,  and long o r  short afterbodies. Since nacelle placement influences 
the aerodynamic interference effects ,  the locations of the pylon-mounted 
nacelles were chosen t o  minimize the ingestion of the body and wing 
shock waves and t o  give some interference l i f t .  No e f fo r t  was made t o  
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optimize the l i f t  t o  drag character is t ics  since the model w a s  evolved 
as  a representative configuration f o r  which dynamic s t a b i l i t y  charac- 
t e r i s t i c s  were desired. Wind-tunnel s t a t i c  force measurements have been 
made a t  both subsonic and supersonic speeds of a delta-wing and canard 
configuration having essent ia l ly  the same forebody fineness ra t io ,  wing 
and canard aspect ra t ios ,  and a canard volume range covering tha t  of the 
model used fo r  t h i s  t e s t .  Results of these t e s t s  a r e  reported i n  refer-  
ences l through 5 .  The primary difference i n  the model described herein 
i s  i t s  large fuselage volume. This report  presents the s t a t i c  force and 
moment data without analysis.  

NOTATION 

The r e su l t s  a r e  presented a s -  force and moment coefficients referred 
t o  the  s t a b i l i t y  system of axes ( f i g .  1). 
i s  located a t  25 percent of the mean aerodynamic chord. 

The moment reference center 

a.c.  

b 

- 
C 

- 
C C  

cD 
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cL 
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cLa 

czP 

Cn 

CnP 

- 
aerodynamic center determined a t  CL = 0, percent c 

wing span 

mean aerodynamic chord 

canard mean aerodynamic chord 

tirag coefficient,  drag ss 
minimum drag coefficient 

l i f t  l i f t  coefficient,  - ss 
lift curve slope a t  a = Oo, per deg 

i tching moment pitching-moment coefficient,  p 
(J.s 

ro l l ing  moment 
s a  

rolling-moment coefficient,  

- a t  J3 = Oo, per deg 
a P  

yawing moment yawing-moment coefficient,  

a cn - a t  
a P  

P = Oo, per deg 

A 
6 
0 
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side force side-force coefficient,  
ss 

&CY 
aP 
- a t  p = Oo, per deg 

canard normal force canard normal-force coefficient,  
SSC 

canard h i w e  moment canard hinge-moment coefficient,  
ss, 

l i f t -d rag  r a t i o  

free-stream Mach nwiber 

free-stream dynamic pressure 

Reynolds number 

plan-form area of w i n g  including portion covered by the body 

plan-fora area of the canard including portion covered by the 
b o w  

angle of attack, deg 

angle of sideslip,  deg 

angle of canard deflection, deg 

The model component designation used i n  t h i s  report i s  as follows: 

long fuselage 

short fuselage 

wing 

wing with deflected t i p s  

canard with body-canard gap open 

canard with body-canard gap f i l l e d  

single ve r t i ca l  t a i l  

twin ve r t i ca l  t a i l s  
asr.-+%3,ce~es pylon mo 
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APPARATUS 

Photographs of the model i n  the wind tunnel and model dimensional 
drawings are  shown i n  figures 2(a> through 2(d) .  The fuselage was b u i l t  
t o  accommodate an adjustable canard with deflection angles of -4’ t o  +12’. 
The canard hinge l i n e  i s  located 1.48 w i n g  mean aerodynamic chords ahead 
of the model moment reference center, and 3.7 percent of the wing mean 
aerodynamic chord above the wing root chord plane. The wing, canard, and 
ve r t i ca l  t a i l s  had a i r f o i l  sections which were 3 percent thick from 30 
t o  70 percent chord and had symmetric-wedge leading and t r a i l i n g  edges. 
The forebody w a s  an ogive (circular  arc  radius of 146.32 inches) and the 
remainder of the fuselage w a s  cylindrical  with a diameter of 3.60 inches. 
Additional geometric character is t ics  may be found i n  table  I. 

A 
6 
0 
0 

The investigations of the st-ing-mounted model were conducted i n  the 
Ames Unitary Plan Wind !I’unnel and the 6- by 6 - ~ o o t  Supersonic Wind Tunnel. 
Both tunnels a re  of the closed c i rcu i t ,  variable pressure type. 

TESTS 

The forces and moments were measured with an internal ly  mounted six- 
component strain-gage balance. The data have been reduced t o  coefficient 
form by standard equations and a11 coefficients are  referred t o  the s ta-  
b i l i t y  axis system, The canard support w a s  instrumented t o  measure the 
canard force and hinge moments. The resul tant  coefficients a re  referred 
t o  the canard hinge l i n e .  

The model was tes ted  through a Ikch number range of 0.25 t o  3.50 and 
ranges of angle of attack and s idesl ip  of -4’ t o  +loo and 
respectively. The t e s t  Reynolds number w a s  between 2.0 and 3.0 million 
per foot as indicated i n  tables  I11 through XXI. One configuration was 
tes ted with a r t i f i c i a l l y  induced boundary-layer t rans i t ion  t o  ascer ta in  
the e f fec t  of an all- turbulent boundary layer .  
tr ipped by a 1/8-inch band of 0.0215 g r i t  1/4 inch from the leading edge 
of the planar surfaces and a l/&-inch band 1/2 inch from the nose. 

-4’ t o  do, 

The boundary layer w a s  

DATA CORRECTION AND ACCURACY 

The base pressure was measured and the force data were adjusted t o  

Drag data have been corrected for  the buoyancy ef fec t  
represent conditions where the base pressure was equal t o  the free-stream 
s t a t i c  pressure. 
of wind-tunnel longitudinal pressure variations i n  the region occupied by 
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the  model. The angles of attack and s idesl ip  have been corrected for  
s t ing and balance deflections under load and fo r  air-stream angles 
existing a t  the moment center locations.  

Nacelle in te rna l  skin-friction drag has been calculated and sub- 
t racted from the measured drag f o r  the configurations with nacelles.  

The maximum uncertainty i n  the  tabulated data is estimated t o  be 
as follows: 

3.0 001 c2 fO.OOO1 cD 

cNC 

M k O . 0 1  

a k0.l kO.001 Cn 3.0.0001 

p 50.1 c, 3.0.001 L/D k0.05 

3.0 001 
chC 

cL 20.005 cy 3.0.001 

msms 

The r e su l t s  are  presented i n  t h i s  report without analysis i n  order 
t o  expedite publication, 
r e su l t s  which are  tabulated i n  tables  I11 through XXT. 
sented were obtained a t  the  wind-tunnel Reynolds numbers per foot indi-  
cated i n  the tables .  The t e s t  t o  determine the effect  of an all- turbulent 
boundary-layer flow did not indicate any significant changes i n  the aero- 
dynamic character is t ics ,  as can be seen from a comparison of the data i n  
tables  VI11 and X I I .  The data f r o m t e s t s  of selected configurations are  
p lo t ted  i n  figures 3 through 7 t o  show a comparison of the longitudinal 
and l a t e r a l  character is t ics .  

Table I1 presents an index f o r  the experimental 
The data pre- 

The e f fec t  of configuration changes on t h e  drag, l i f t ,  and pitching- 
moment coefficients i s  shown i n  figure 3. The basic aerodynamic charac- 
t e r i s t i c s  are  summarized a s  a function of Mach number i n  figure 4. 
e f fec ts  of the collfiguration changes on the rolling-moment, side-force 
and yawing-moment coefficients a re  shown i n  figure 5 .  The l a t e ra l -  
directional s t a b i l i t y  derivatives are  swnmarized as  a function of Mach 
number i n  figure 6. 
are  presented i n  figure 7 for  several  different  Mach numbers. 

The 

The canard normal-force and hinge-moment coefficients 

Ames Research Center 
National Aeronautics and Space Administration 

Moffett Field, Calif .  , Feb. 20, 1962 
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TABLE I. - GEOMETRIC CHARACTERISTICS 

A 
6 
0 
0 

2 

w i n g  
Leading-edge sweep, deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.0 
Total area, sq in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  349.67 
Root chord, in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.37 
Mean aerodynamic chord, in. . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.91 

Aspect r a t i o  2.17 

Airfoil  section hexagon with thickness constant from 30 t o  70 percent 

Span, in .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.45 
Root chord, in .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.34 
Area, s q i n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.93 
m e - l i n e  station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.75 b/2 
Deflection angle, deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60.0 

Cross section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Circular 
Forebody shape (sta 0 - sta 22..88), circular-arc ogive R=146.32 in .  
Centerbody shape (sta 22.88 t o  sta 47.93 o r  57.60 ) Cylindrical 
Length, longbody, in .  57.60 
Fineness r a t i o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 .o 
Length, short body, in. 47.93 
Fineness r a t i o  13-30 
Maxirmundiaueter, in. . . . . . . . . . . . . . . . . . . . . . . . . . .  3.60 
Maximum cross-sectional area, sq in .  . . . . . . . . . . . . . . . . . . .  10.18 

Leading-edge sweep, deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.4 
Area ,sq in .  39 e16 
Span, in .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.85 
Rootchord,in.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.85 
Mean aerodynamic chard, in. 5 090 
Aspect r a t i o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.00 
Thickness, percent chord 3.0 
Airfoil  section . . . . . . . . . .  hexagon w i t h  constant thickness from 30 t o  70 percent 

kading-edge sweep, deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 .o 
Exposed area, sq in. 

Single . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41.42 
E a c h t w i n . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42.13 

Root chord, in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.97 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
span, in.  27 * 57 

Thickness, percent chord 3 -0  . . . . . . . . .  
&flected t i p  (dimensions given f o r  one surface 00 ) 

Fuselage 

. . . . . . . . . .  
. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Canard 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V e r t  i c  a1 tails  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  span,in. 3-65 

Tipchord, in. 3.69 
Thickness, percent chord 3 * O  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Airfoil  section . . . . . . . . . . .  hexagon with constant thickness from 30 t o  70 percent 

Cross section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Circular 
Nacelles 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Length,in. 12.28 
MaxFmum dianeter, in. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.60 
Maximum cross-sectional area, sq in. 2.01 
Inlet  and exi t  area, sq in. 1.54 
Lipangle,deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.4 
Boa t t a i l  angle, deg 2.9 

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W i n g  spanwise location 
I n b o a r d . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  0.36b/2 
Outboard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.62 bf2 
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Conf5gurat ion 

TABU 11.- KDJ TO TABULATED DATA 

0 

0 

0 
-4 
4 
8 

12 
0 
0 
0 
0 

0 
0 

- 

Table no. 

111 
I V  
V 
VI 
V I 1  
V I 1 1  
I X  
X 
X I  
X I 1  
X I 1 1  
X I V  
xv 
XVI 
XVII 
XVIII 
X I X  
xx 
XXI 

Plotted data figure no. 

Longitudinal Lateral- 
Yirec t ional  

5 
5 

5 

k 
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TABLE 111.- AEXODYI'JAMIC CRARACTERISTICS OF CONFIGURATION F, 

(a) M = 0.25 to 0.95 

Cl cn 

- e0003  
-00002 
- e0003  
- e0003  

- e0003  
- e0003  

- e0003  
- e0006  

- *  on03 

- a o n o 3  

-.0001 

-.0001 

-.0002 
-.0002 - e 0002  
- .0002 
- e 0 0 0 3  
-a0005  

-.no01 

-.on02 

I I I I 
M = 0.25; R = 2,0x~o~/ft 

-0oOO3 e 0 0 4 3  - e 0 0 6 1  -00.78 -0.001 
O e O O O  e0040  - e0030  0 0 1 0 3  01000 

e 0 0 4 3  - r o o 2 2  00.86 - 0 0 0 0 1  
0.002 e 0 0 4 3  - e 0 0 0 4  00.41 -0.001 
0.004 ,0045 e 0 0 0 8  00.80 -0.001 
0.004 e 0 0 4 3  e 0 0 2 3  00.82 -0.001 
0.009 e0047  ,0051  01.92 -0.001 

e 0 0 4 8  0 0 0 8 1  01.86 -0.001 
OeOI.6 0 0 0 6 3  e 0 1 0 2  02.84 -0.001 

a0072 e0136  02.71 OaOO1 

M = 0.65; R = 2.4x106/ft 
-0.004 e0037  - e 0 0 6 3  -01.20 0 e 0 0 0  
-0.002 0 0 0 3 5  -a0035  -00.63 0.000 
-0.001 ,0034 - e 0 0 2 1  -00.16 0.000 

0.000 a0036 - e0005  -00.01 0.000 
0 .002 e0036 a0008  0 0 0 6 3  0 0 0 0 0  
0.003 e0036 a0021  00.79 0.000 
0.006 a0040 e 0 0 5 0  0 1 0 4 6  0.000 
0.010 40045 e0076  02.21 0.000 
0.015 e0055  e0107  0 2 r 6 6  0.000 
0.021 e 0 0 7 1  ,0136 0 2 0 9 4  0.001 

-03.5 
-01.4 
-00.5 

00.4 
01.4 
02.4 
04.3 
06.3 
08.3 
10.4 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

e0003  
,0002 
00003 
e0001 

.0001 
,0001 

0000 
-00001 

o o o n i  

- b  0003  

boo00 
, 0000 

0000 
-.0001 

.0000 

.0000 

.oooo 
9 0000 

-.0001 
-.0001 

-03.6 
-01.6 
-00.6 

00.3 
01.3 
02.3 
04.3 
06.3 
0 8 0 3  
10.3 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

M = 0.75; R = 2.4x106/ft 
-0.004 a0038 - e0064  -01.17 0.000 
-0.002 e0036 -SO035 -00.55 0.000 
-0.001 e0037 - e0020  -00.27 0.000 

0.000 a0037 - e0005  00.13 0.000 
0.002 e0038  e 0 0 1 0  00.40 0.000 
0.004 e0042  a0020 00.98 0.000 
0.007 e0040  a0050 01.67 0.000 
0.010 .0048 .007a 02.14 0.000 
0.014 a0057 e0107  02.53 0 0 0 0 0  
0.020 a0071 e0138  02.85 0.001 

M = 0.85; R = 2.4x106/ft 

-03.6 
-01.6 
-00.7 

00.4 
01.4 
02.4 
04.4 
06.2 
08.3  
10.2 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

. 0000 

.0000 
90000 
r 0000 
.0000 
,0000 
,0000 
9 0000 
.0000 

-.ooei 

-.0001 
-.0001 -. 0001  
-.0001 
-.0001 
-.0001 - .no02 
- e 0 0 0 2  
-a0002 
- e0004  

- e0062  -01.38 O b 0 0 0  
- i o 0 3 5  -00e64  0.000 
- eo020  -00.25 0.000 
-.0005 00.12 0.000 

.oooa 00.49 0.000 

.0023 00.88 0.000 

.004a 01.58 0.000 
e0076  02016 O e O O 0  
e 0 1 0 2  02.68 0.000 
e0136  03.06 O s 0 0 1  

* 0000 
9 OO?O 
4 0000 
.0000 
* 0000 
.oooo 
,0000 

coooo  
-.0001 

.oono 

-03.7 
-01.7 
-00.7 

00.7 
01.3 
02.3 
0 4 r 3  
06.2 
08.2 
10.2 

00.0 
00.0 
00.0 
00.0 
00.0 
0o.c 
00.0 
00.0 
00.0 
00.0 

-.@@01 
- e  coo1 
- e o 0 0 1  
- .0001 
- .0002 
- a  0002 - .0002 
- e 0 0 0 4  

M = 0.95; R = 2.4XlO6/ft r 00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
O O e O  
00.0 
00.0 
00.0 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
ocooo  
0 .ooo 
0.000 
0.001 

-0.005 
-0.003 
-0.002 

0.000 
0,001 

0.006 
0 , 0 1 0  
0.015 
0.021 

.0000 
e 0000 
.00@0 
.00no 
e 0000 
I) 0000  
e 0000 
e 0000 
e 0000 

-e0001  

- a 0 0 0 1  
-.0001 
-a0001  
-.0001 
- e 0 0 0 1  
-a0001  
-.on01 
-.0002 
- e 0002 
- e 0 0 0 3  

-03.9 
-01.9 
- 0 0 a 8  

00 ,o  
01.1 
0 2 9 1  
04.0 
0 6 0  1 
08.0 
10.0 
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TABLE 111.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATION F1 - Continued 
(b) M = 1.00 to 2.00 

-04.0 
-01.9 
-01.0 

07.9 
10.1 

-03.9 
-01.9 
-01.0 
00.0 
01.1 
02.0 
04.1 
06. 1 
08.0 
10.0 

- 
-03.8 
-01.8 
-00.9 
00.0 
01-1 
02.2 
04.0 
06.1 
08.0 
10.2 

00.0 -0.007 e0044 
00.0 -0.003 e0044 
00.0 -0.002 e0044 
00.0 0.000 so046 
00.0 0.002 .0043 

OO..O 0.006 
00.0 0.003 a0039 

00.0 0.010 .0042 
00.0 0.015 a0061 
00.0 0.020 00073 

00.0 
00.0 
O O e O  
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 - 

-0,006 
-0 e 903 
-0.002 
0.000 
0.002 
0.003 
0.006 
0,010 
0.015 
0.021 

- 
e0053 
e 0 0 5 1  
e 0 0 5 0  
e0052 
e 0048 
e0047 
e 0046 

a0063 
e0078 

M = 1.00; R = 2.4Ki06/ft 

M = 1.10; R = 2.4X106/ft 

M = 1.20; R = 2.5X106/ft 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 

M = 1.60; R = 2.5X106/ft 

-0,005 e0044 -a0056 
-0.003 e0042 -e0025  

M = 2.01 

-0.007 e0038 -e0072 
-0.003 a0035 -e0044  
-0.002 a0036 -e0029 

0.000 e0038 -00010 
O a O O l  e0038 e0004  
0.003 e0038 e 0 0 2 0  
00006 e0041 e0051 
0,011 e0049 e0083 
0.016 00060 a0119 
0.024 a0079 e0163 

-01.21 
-00e62 
-00.33 
00.16 
00.32 
00.72 
01.46 
02007 
02.54 
02.87 

; R = 2 .  

-01088 
-00.90 
-00.48 
-00010 
00.28 
00075 
01.50 
02r 15 
02 e 73 
03 e 06 

4 

.oooo 

.0000 
e 0000 
.oooo 
00000 
.OO@O 
.0000 
.0000 
e O O G O  

-.0001 

.oooo 
e 0000 
8 0000 
.0000 
.0000 
.0000 
0 0000 . oooc 
.oooo 

-.0001 

-.0001 
-eo001 
-.0001 
-.0001 
- e  0001 
-eo001  

- .0002 - e 0003 

- b 0002 

.0f00 

. 0000 

.oooo . @@OO -. 0001 
- a 0 0 0 1  
-e0002  
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TABLE 111.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATION F1 - Concluded 
( c )  M = 2.51 to 3.50 

M = 2.5 

a0046 - e0068  
b0042 - e0037  
e0037  -a0004  
0 0 0 4 0  e0030  
e0044  a0063 

a0063 q0129 I- e0082  e0175  

.0051 .0093 

.; R = 2.5x106/ft 

-01.25 0 0 0 0 1  e0000 q0001 
-00.60 0.000 e0000 e0000 

00.10 0.000 ,0000 .OO@O 
00.85 0.000 e0000 .OOOO 
01.44 0.000 e0000 *0001 
02.27 0.001 e0000 e 0 0 0 1  
02.88 0.001 e0000 e0000 
03.25 0.001 e0000 -.0001 

00.10 0.003 a0000 90020 
00.10 0.000 .0000 .0000 
00.10 -0.002 .0000 - roo20 
00.99 -0.005 e0000 -e0040  

1; R = 2.5x106/ft 

.oooo 

,0000 
.0000 

e 0000 

.0000 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

-0.006 
-0.002 

0.000 
0.003 
Oe-006 
0.012 
0.018 
0.027 

-04.2 
-02.2 
-00.2 

O l e 8  
03.8 
05.8 
07a 8 
09.8 

-0Oe2 
-00.2 
-00.2 
-00 b 2 

I 

T 
e 0 0 4 4  
e0037 
e0033  
e 0036  
e0041  
e 0 0 4 8  

0 0 5 9  
e0085  

0037  
e 0 0 3 4  
e0038  
e0040  

- e0069  -01.47 0.001 
-e0035  -00.64 0.000 
- e 0 0 0 1  00.13 0.001 

a0034 0 0 1 9 3  0.001 
,0068 01.74 01001 
.0100 02.51 0.001 
- 0 1 4 2  03.25 0.001 
. o i a 2  03.62 o.ooi 

.n000 
* 0000 
.oooo 
.0000 
.0000 
e 0000 
.0000 

-.0001 

e0024 
.0000 

- e0024  
- e0046  

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

1 -02.0 
00.0 

04.0 

-0.006 
-0.002 

0.000 
0.003 
0.007 
0.012 
0 , 0 1 9  
0.031 

0 * 000  
0.000 
0.000 
0.000 

-04.2 
-02.2 
-00.2 

01.7 

05.7 
07.8 
09.8 

-00.2 
-00.2 
-00.2 
-00.2 

03.8 

0.003 
0.001 

-00002 
-0.006 

M = 3.50; R = 2.5x1o6/ft 

:- 
-0 0 0 3  

..0071 
- e 0 0 3 5  
-.0001 
e0034  
e0068 
e 0 1 0 3  
e 0 1 4 1  
e0172  

.00@0 
,0000 
e 0 0 0 1  
eo000  

.0000 .0001 

.0000 bo001 
I O O O O  .0001 
.0000 e0001 
.0000 r o o 0 1  
00000 e0001 
.0000 e 0 0 0 1  
e0000 e0000 

e0000 e0025 
.0000 .0001 
.0000 -.0024 
.OOOO - e 0048 

00.0 
00.0 
00.0 
00.0 
00.0 
0000  
00.0 
00.0 

-02.0 
00.0 
02.0 
0 4 0 0  

-01.67 
-00.81 
00.16 
00.99 
01.84 
02.93 
03.55 
03  7 9  

00.29 
00.32 
00.15 
00.28 

0.001 
0 . 000 
0.001 
0.001 
O.OOC 
O C O O l  
0.001 
0.001 

O c O O 4  
0.ooc 

-0.003 
- O c O O i  

-04.2 
-02.2 
-00.2 

01.7 
03.7 
05.7 
07.8 
09.8 

0.001 
0.003 
0.007 
0.013 
0 1 0 2 1  
0.034 

0.001 
0.001 
0.000 
0.001 

e 0 0 3  1 
e0035  
o 0 0 3 9  
,0046 
e 0060  
e 0090  

a 0034  
e 0 0 3 1  
e 0034  
e0035  

-00.2 
-00.2 
-000 2 
-00.2 
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TABLE IV.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATION FlCl 

(a) M = 0.25 to 0.95 

CD c, LID CY c2 en cNc chc 

M = 0.25; R = 2.0X106/ft 

-0305 
-01.5 
-00.5 
00.4 
01.4 
02.4 
04.4 
06.4 
08.5 
1004 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

-0.015 
-0.009 
-0.005 
0 e 000 
0.006 
00012 
0.024 
0.037 
0.050 
0.067 

e 0048 
e0037 
e0037 
e0037 
e0043 
e0043 
e0058 
.0084 
00115 
e0162 

-e0227 
-e0096 
-00035 
a0023 
,0081 
e0146 
e0298 
e0444 
e0612 
e0771 

-.0001 
-.0001 
-,0002 -. 0002 
-.0002 -. 0002 
- e  0002 
- e  0002 -. 0002 -. 0002 

-.0002 
- e 0003 

-.0002 
- * 0002 

-00002 
e 0000 

- 0002 

A 
6 
C 
C 

M = 0.65; R = 2.4f106/ft 
-03.6 
-01.6 
-00.6 
00.3 
01.3 
02.3 
04.3 
06.3 
08.3 
10.3 

90047 
e 0039 
o 0037 
e0038 
0042 

e 0043 
e0058 
e0082  
00115 
SO158 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.002 
00003 
0 e003 

.oooo 

.oooo 

.0000 

.0000 
-.0001 
-.0001 
- e  0001 
-.0001 
-.0001 
-.0001 

-.0002 

- ,0002 
- .0002 
-.0002 
-.0001 
-00002 
-e0001 

-.0002 

1 = 0.75; R = 2.4X106/ft 

-03.6 
-01.6 
-00.7 

001 3 
01.3 
02.3 
04.4 
06.3 
08.3 
10.2 

e0048 
e 0039 
e0038 
_e0040 
-0042 
e 0045 
0 0 0 5 9  
e0081 
e0119 
-0161 

-.0250 
-a0105 
-e0043 

e 0 0 2 0  
e0083 
e0155 
e0309 
e0470 
e0643 

, e0812 

.03.53 

.Ole73 

.00.81 
00.55 
01.84 
02.71 
04.31 
04.61 
04.47 
04.13 

0.001 
00001 
0.001 
0.001 
0.001 
0.001 
0.002 
0.002 
0.002 
0.C03 

e oooa 
e 0000 
.0000 
.0000 

-.0001 
-.0001 
-e0001  
-.0001 
-.000i 
-.0001 

00.0 -0.017 
00.0 -0.007 
00.0 -0,003 
00.0 0.002 
00.0 0.008 
00.0 0.012 
00.0 00026 
00.0 0.038 
00.0 0.053 
00.0 0.066 

-.0002 
-.0002 
- ,0002 
-si3002 - e 0002 
-.0001 
-00002 
-00002 
-.0001 
-e0001  

M = 0.85; R = 2.5X106/ft 
-03.7 
-01.7 
-00.7 

0012 
01.3 
02.3 
04.2 
060 2 
08.3 
10.3 

0000 
00.0 
00.0 
0 0 0 0  
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

-0.018 
-0.007 
-0.003 
0.002 
0.006 
0.012 
0.024 
0.037 
0.052 
0.068 

0.001 
0.000 
0.000 
0.001 
0.001 
0.001 
OeOOl 
0.002 
0.002 
0.002 

* 0000 
.oooo 
.0000 
e 0000 

-.0001 
-e0001 
-.0001 
-.0001 
-.0001 
-.0001 

M = 0.95; R = 2.4X106/ft 
0.000 
0.000 
0.001 
oeooo 
0.001 
0.001 
0.001 
0.002 
0.002 
0.003 

-03.8 00.0 -0.019 
-02.0 00.0 -0.009 
-01.0 00.0 -0e.004 
00.1 O O e O  0.001 
01.2 00.0 0.007 
02.1 0000 oqo12 
04e0 00.0 0.026 

08.0 00.0 00055 
10oO 00.0 0.070 

06.0 00.0 0.040 

e 0044 
e0043 
e0038 
0039 
e0043 
a0046 
e 0 0 5 8  
e0085 
a0119 
e0169 

.oooo 
e 0000 
00000 
.0000 
r O O O O  
.0000 
* 0000 
0 0000 

-.a0001 
-10001 

-00001 
- e 0 0 0 1  
-e0001  
-roo01 

-.0001 
-00001 - .0001 
-.0001 

.oooo 

- , O O O l  



TABLE IV.- AERODYNAMIC CHARACTERISTICS OF CONFIGlJRATION FlCl - Continued 
(b) M = 1.00 to 2.00 I 

I M = 1.00; R = 2.4X106/ft 
00000 
* 0000 
.oooo 
e 0000 
r 0000 
.oooo . 0000 

- a  0001 
-.0001 1 - e  0001 

-04.0 
-02.0 
-01.0 
00.0 
00.9 
02.0 
04.0 
05.9 
07.9 
10.0 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
0000  
00.0 

-04.58 O a 0 0 1  
-02.35 0.001 
-01r05 0.000 
-0OeO9 01000 
01.22 0.001 
02.24 0 ~ 0 0 1  
03.47 0.001 
04.33 0.002 

-.0001 
-.0001 
-.0001 
-'Yo001 
-.0001 
-.0001 
-.0001 
-.0001 
-m0001 

.oooo 
04.31 0.002 
04.031 0.0031 

M = 1.10; R = 2.4X10G/ft 
E0067 -Q0257 -02.79 0.000 e 0 0 0 0  
e0056 -mol08 -01.54 0.000 00000  
,0052 -00038 -00.60 0.000 .0000 
e0055 e0026 00.24 0.000 e0000 
a0056 e0089 01.13 01001 .0000 
e0057 e0154 01.98 0.001 .OOOO 
a0073 e0304 03.28 0.002 e0000 
00090 e0464 04.12 0 0 0 0 2  e0000 
e0123 -0632 04.06 0 0 0 0 2  - a 0 0 0 1  
,0167 00795 03079 0.002 - e 0 0 0 1  

M = 1.20; R = e.gxlo6/rt 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

-.0001 
-.0001 
-.0001 

.oooo 
-00001 
-.0001 
-.0001 
-00001 

.0000 1 e0000 

-0.019 
-0.009 
-0.003 
0.001 
0.006 
0.011 
0.024 
0.037 
0.050 
0.063 

-03.9 
-01.9 
-00 e 8 
00.0 
01.1 
02.0 
04.0 
06.0 
07r9 
10.0 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

-SO242 
-00108 
-.0045 
-0015 
e0082 
S O  146 
-0292 
e0435 
-0592 
e0741 

-.0001 
-.0001 
-.0001 
-e0001 
-.0001 
-a0001 
-.0001 

.oooo 

.a0001 II .0001 

-03.8 
-01.8 
-00 9 

00.1 
01.1 
02.1 

-0.017 00063 
-0.008 ,0053 
-0.004 -0052 
0.001 ,0052 
0.007 a0055 
0.011 e0057 
0.023 e0069 
0.034 e0090 
0.048 e0124 
0.062 00167 

-02.79 0.000 -.0001 
-01.45 0.000 -.0001 
-00.70 0.000 -e0001 
00.23 0 0 0 0 0  -a0001 
01021 0.000 -.0001 
01.98 0.001 -e0001 
03.26 0.001 -e0001  
03.84 0.001 -00001 
03.86 0.002 -e0001  
03.70 0.002 -e0001 

04.1 00.0 
06.0 00.0 
08.0 00.0 
10.0 00.0 

M = 1.60; R = 2.3X106/ft 
-03.4 
-0104 
-00.4 
00.5 
01.5 
02.5 
04.5 
06.5 
08.5 
10.6 

-0.013 00053 
-0.006 e0047 
-0.002 ,0044 
0.003 e0046 
0.006 e0049 
0.011 ,0053 
0.021 e0065 
0.031 e0085 
0,042 e0113 I 0.054 ,0153 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

-e0189 
-e0069 
-.0018 
a0035 
e0092 
e0153 
e0274 
e0398 
e0518 
e0641 

M = 2.00; R = 2.2X106/ft 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
OOIO 
OOIO 
o o e o  
00.0 

-04.1 
-02.2 
-01rl 

04sO 
0509 
08.0 
0909 

-0,015 e0055 
-0.007 e0046 
-0,003 ,0044 
OeOOO e0040 
0.005 a0041 
0.009 a0045 
0.018 00055 
00027 e0072 
0.037 e0099 
0.048 00132 

m.0211 
-e0105 
-e0050 
-.0002 
e0057 
00111 
e 0 2 1 9  
00326 
e0442 
e0539 

* 0000 
.oooo 
coooo 
e0001 
.0001 
.0001 
a0001  
.0001 
.0001 



14 

TABLE N.- AERODYNAMIC CRARACTERISTICS O F  CONFIGURATION F l C l  - C o n c l u d e d  

( c )  M = 2.51 to 3.50 

-04.3 
-02.2 
-00.1 

01.8 
0 3 s 8  
05.9 
07.9 
10.0 

-00.2 
-00.2 
-00.2 
-00.2 

-04.3 
-02.2 
-00.2 

01.8 
03.8 
05.8 
07.9 
09.9 

-00.2 
-0012 
-00 e 2 
-00.2 

-04.3 
-02.2 
-0012  

01.8 
0 5 0 8  
07.8 
09.9 

-00.2 
-00.2 
-00.2 
-00.2 

00.0 -0.013 
0C.O -OoO06 
00.30 0.002 
00.0 0.009 
00.0 0.018 
O O D O  0.027 n 00.0 0.050 
00.0 0.037 

M = 2.5: 

e0055 -e0179  
a0046 -e0079  
e0042 a0019 
e0047  .012C 
e0059  e0222 
e0076 0 0 3 2 5  
e0100 e0425 
e0138 e0525 

-02.0 0.002 a0044  e0025 

0.002 ~ 0 0 4 4  - 0 0 2 2  
04.0 0.001 ~ 0 0 4 5  e0023 

;I:; 1 o . 0 0 2 /  .0043/  -0022  

M = 3.0 

00.0 
00.0 
0000  
00.0 
00.0 
00.0 
00.0 
00.0 

-02.. 0 
00.0 
02.0 

1 04.0 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
OOIO 

-02.0 
00.0 
0 2 0 0  
04.0 

-0.012 
-0.005 

0.002 
0.009 
0.017 
0 , 0 2 6  
0.037 
0 0 0 5 1  

0.002 
0.002 
0.002 
0.001 

-0.012 
-0.004 

0.002 
0 ,009  
Oc025 
0.037 
0.053 

0.002 
0 1 0 0 3  
01002 
0.002 

e 005 1 
- 0 0 4 2  
e0038 
e0042 
e0053 
e0070  
.0095 
a0134 

0 0 3 9  
e0039 
o 0040  

e 0047 
e0030 
a 0035  
a0038 
e0065 
e0091 
e0133 

e0035 
e0035 
(I 0034 
e0036 

; R = 2.4X106/ft 

-02.28 0.000 
-01.21 0.001 

02.01 0.001 
03.05 0.001 
03.56 0.001 
03.72 0 0 0 0 1  n 03.62 0.002 

00.38 0.001 

.oooo 
* 0000 
.oooo 
.0000 
.oooo 
D 0000 
.oooo 7 e 0000 

- 
e0001 
e0001 
.0001 
e0001 
0 0001 
.oooo 
.oooo 
c 0000 

00.46 0.003 e0000 ,0022 
00.47 0.001 .0000 ~ 0 0 0 0  
00.55 -0.002 e0000 -e0022  

-00.28 -0.005 -e0001 - 0 0 0 4 4  

-e0160 -02.41 0.001 
-e0070  -01.16 0.001 

.0021 00.47 0.001 
a0115 02.17 0.001 
.0210 03.16 0.001 
e0304  03.72 0.002 
,0394 03.84 0 0 0 0 2  
r 0 4 8 4  03.82 0.003 

e0025 00.46 0.003 
e0025 00.46 0.001 
- 0 0 2 5  00.45 -0.002 
e0024  00.24 -0.006 

M = 3.50; R = 2.5X106/ft 
-e014E 
-a0065 

.002C 

.010E 
,0275 
e0361 
.0431 

eOCJ2L 
0002:  
.002L 
.0021 

-02.50 
-01.14 
00.45 
02.25 
03.92 
04.04 
0 3  98 

00.50 
00.72 
00.59 
00143 

0.001 
0.001 
0.001 
0.001 
0.001 
0.002 
0.002 

0 e 004 
0.007 

-0.002 
-0.007 

.0000 e 0 0 0 1  

.0000 .0001 

.0000 .0001 

.0000 .0001 
m0000 e0000 
00000 -.0001 

-.0001 - e o 0 0 1  

e0000 e0027 
.0000 .0000 
a0000 -e0026  

- e 0 0 0 1  -.0051 



TABLE V.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATION FlWl 

(a) M = 0.25 to 0.95 

) X l O 6 / f t  

-0 e 0 0 4  
-0.005 
-0 a 005 
-0 a 003 
-0 e 004 
-0.003 
-0.001 
-0 * 00 1 
-0 0 00 1 

0.001 

M = 0.25; R = 2 .  - 
-03r5 
-01.4 
-00.5 
00.4 
01.3 
02.5 
04. 5 
06.4 
08.4 
10.5 

00.0 
00.0 
00.0 
00.0 
0000  
00.0 
00.0 
0010 
00.0 
00.0 

-0.173 
-00069 
-0.030 
0,017 
0.056 
0.113 
0.210 
0.320 
01422 
0.532 

e0166 
a 0094 
e0081 
e0078  
e0096 
.0128 
e0231 
e0416 
e0668 
e1012 

- e 0 0 0 4  
- a 0 0 0 5  
-1000? 
-.000? 
-BO006  
-e0004 
-.0001 -. 0001 

-00003 
-a0004 
-a0004 
-00003 
- e  0004 
-a0005 
-a0005 
-00005 

-e0003 - 0007 
-.ooo3~-~0005 I 1 

M = 0.65; R = 2.4X106/ f t  

-03.6 
-0105 
-00.6 
00.3 
01.4 
02.3 
04e4 
06c3 
08.3 
10.3 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

-0 e 189 
-0.077 
-0.031 

0.018 
0,069 
0.119 
0 , 2 2 9  
0.344 

0.584 
00465 

e0174 
m0091 
.0081 
e0077 
a 0096 
e 0 1 2 2  
e0233 
a0428 
~0715 
* 1080 

-0.001 
-01001 
0.000 
0.000 
0.000 
0.001 
O I O O l  
0.002 
0 e003 
0.004 

k X l O G / f t  

-0.001 
-0.001 
-0.001 

0.000 
0.000 
0.001 
0.002 
0.002 
0 e 003 
0.004 

-.0001 -.0001 
-.0002 -00001 
-00002 -.0001 
-60003 - e 0 0 0 2  
-e0003 - e 0 0 0 2  
-e0003 -00002 
-00006 -so003 
-moo07 -a0003 
0008 0004 

- e  0010 -*0004 

!4 = 0.75; R = 2 .  
-03.6 00.0 
-01.7 00.0 
-00.1 00.0 
00.3 00.0 
01.3 00.0 
02.3 00.0 
04.2 00.0 
06.2 00.0 
08.3 00.0 T 10.3 00.0 

-0.203 
-0.0 88 
-0.035 
0.015 
0.065 
0.117 
0.235 
0.356 
0.482 
0.608 

-.0001 -.0001 
-.0002 - e 0 0 0 1  
-.0002 -.0001 
- e  0003 - e0002 
-a0004 -a0002  
- e  0005 - a0003 
-a0006 -00003 
- e  0007 - e0003 
- a  0007 - e0004 
-e0009 -e0004 

M = 0.8: 
e0191 e0272 
e0102 e0127 
e 0 0 8 4  e0046 
e0075 -e0023 
e0095 -e0097 
e0124 -e0173 
D 0229 - e 0 3 0 8  
a0438 -e0479 
a0754 -e0682 1 01162 -a0904 

; R = 2 .  
-11.37 
-10.15 
-05.23 
01.45 
07.01 
0 9 ~ 7 5  
09.97 
08.19 
06053 
05.41 

ooao  
00.0 
00.0 
00.0 
00.0 
o o c o  
00.0 
00.0 
0000  
00.0 

-03.7 
-0107 
-00 e 7 
00.4 
01.4 
02.3 
04.1 
06.2 
08.3 
10.2 

-0 * 2 18 
-0,103 
-0.044 

0.011 
0-066 
0.121 
0.228 
0.359 
0.493 
0.628 

M = 0.95; R = 2.4X106/ f t  

-0.258 
-0.124 
-0.045 
0.906 
Os058 
0.126 
00250 
0.386 
0.518 
0,581 

-09.79 
-09.24 
-03088 
00a62 
04 e 48 
08.02 
08.98 
07e81 
06.35 
05.81 

-03s9 00.0 
-02.0 00.0 
-00.9 o o * o  
00cl 00.0 
O l e 1  00.0 
02.0 oo,o 
0401 00.0 
06.0 O O e O  
0 8 C O  00.0 
09.0 00.0 

e0264 e0505 
e0134 e0229 
~0116 e0069 
e o 1 0 1  -.0010 
e0129 -e0097 
00157 -e0230 
e0279 -e0486 
e0495 -a0788 
e0815 -e1068 
a 1 0 0 1  - a 1 2 0 1  

-0.001 -00001 
00000 -.0003 
01000 -e0003 
0.000 -e0003 
00000 -a0004  
0.001 -e0004 
0.002 -e0005 
00003 -e0006 
01003 -e0007 

, OoOO3 -e0007 

10000 
- e o 0 0 1  
-.0001 
-.0001 
- 0 0002 
-a0002 
-e0003 
-00004 
-e0005 
-00005 



16 

TABLE V.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATION F1Wl - Continued 

(b) M = 1.00 to 1.97 

M = 1.00; R = 2.4X106/ft 

-0 m 2 56 
-0.127 
-0.063 

o.oo1 
Os052 
0.108 
0.234 
0.361 
0.487 
0.554 

-0.001 -.0001 .0000 
0.000 -.0002 m0000 
0.000 -00002 -00001 
OeOOO -e0003 -e0001 
0.000 L e 0 0 0 4  -.0002 
00001 - e0004  -e0002  
0.002 -e0005  - e0003  
0.002 -e0006  - 0 0 0 0 4  
0.003 -e0005 - e0005  
0.003 - 0 0 0 0 6  - s o 0 0 5  

-07.50 
-04.17 

00 o 0 6  
0 3  e 46 
06.23 
07.98 
07.53 
06.23 

M = 1.10; R = 2.5X106/ft 

-03.9 
- 0 1 0 9  
-01.0 

00.0 
01.0 
04.0 
05.9 
07.9 
09.0 

00.0 
00.0 
0000  
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

-08.73 
-07.19 
-04.63 
-00.68 

03.31 
08.32 
07.63 
06.29 
05.74 

-0.245 e 0 2 8 1  e0528  
-0.123 mol72 a0265  
-0.068 e0147 e0144  
-0.009 e0134  e0009  

0.048 ,0145 -00123 
0 1 2 2 9  ,0276 - e 0 5 5 3  
0.371 e0487  -a0813  
0 0 4 8 3  e0769  - e 1 0 0 9  
0.538 e0937 - e 1 1 0 3  

-0.001 40001 .0000 
0.000 -.0001 .0000 
0.000 -00001 -.0001 
0.000 -00001  -.0001 
0.000 -.0001 -.0002 
0.002 -e0008  -.0003 
0.002 -a0004  -a0004 
0.003 - 0 0 0 0 4  -00005 
0.003 - e 0 0 0 4  -bo005 

M = 1.20; R = 2.5X106/ft 

-03.8 
-01.9 
-00.9 

00.1 
01.1 
020  2 
04.1 
06.1 
0 7 0 9  

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
O C . 0  
00.0 
00.0 

a0497 
80239 
e0109  

-e0016 
- e0146  
- e0265  
-.050a 
- so756  
- e 0 9 9 9  

-0.222 e 0 2 4 3  
-0.106 e 0 1 4 3  
-0.049 00122  

0.004 a0113  
0.060 - 0 1 2 9  
0.113 0 0 1 5 5  
0.221 a0258 
0.336 e0449  
0.446 0 0 7 0 4  

0000 
-.0001 

-.0001 -. 0002  
-.0002 
- e 0 0 0 3  
- 0 0 0 0 4  

I 
; R = 2.4X106/ft M = 1.6 

e0356 
e0144  
e0032  

- e0085  
- e0195  
- e0235  
- e0415  
-.ob08 
- e 0 7 8 1  
- 0 0 9 4 5  

-0.155 0 0 1 8 3  
-0.062 e0117 
-0.013 e0101 

0.039 r0109 
Om087 e0127 
0.105 e0146 
0 , 1 8 4  e0235  
0.268 a0388 
0.347 e0594  -I 0.423 .oa59 

0000  
00.0 
00.0 
O O D O  
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

-03.4 
-01.5 
- 0 O a 5  

0 0 0 4  
01.4 
0 2 r 4  
04.4 
06.4 
08.4 
10.5 

M = 1.97; R = 2.4KL06/ft 
-03.8 
-01.9 
-00.8 

0000 
01.30 
02.1 
04.0 
0 6 ~ 0  
08.1 
l o a 1  

-.0001 
a 0000 

- r o o 0 1  
-.0001 
-00001  
-.0001 
-eo002  
-a0003  
- 0 0 0 0 3  



00.0 
00.0 
00.0 
00.0 
00.0 

00.0 
00.0 

-02 .0  
00.0 
02.0 
04.0 

00.0 

-0.107 
-0.055 
-0.002 

0.050 
0.103 

0.204 
0.254 

0.000 
0.000 

-0.001 
-0.002 

0 .154  

TABLE V.- AERODYNAMIC CHXUCTERISTICS OF CONFIGURKTION FlWl - Concluded 
(c) M = 2.51 to 3.50 

M = 2.51; R = 2.4a06/ft 

-04.3 
-02.3 
-00.2 

01.8 
03.9 
05.9 
08.0 
10.1 

-00.2 
-00.2 
-00.2 
-00.2 
I 

e0183 
- 0 1 1 5  
e 0088  

0 108 
0 0 1 7 2  
0 0 2 7 8  
0 0 4 2 6  
0 061  5 

0090  
.0088 

0090  
0092  

- 0 2 6 2  
e0140  
e0009  

-e0124  
-e0248  
-e0368  
- e 0 4 8 4  
-.0587 

.0001 

.0002 
e0005 
~ 0 0 0 5  

-06.88 
-05.81 
-00.5 1 

05.49 
0 6 - 9 9  
06.44 
05.57 
04.79 

-00.04 
-00.12 
-00.20 
-00 .20  

0.001 
0.002 
0.002 
0.002 
0.003 
0.003 
0.004 
0 0 0 4  

0.004 

-0.001 
-0 e 005 

' 0.001 

.oooo 

.0000 
e 0000 
e0000 
e 0000 
e 0000 
.oooo 

-.0001 

-e0001  
e0000 
.oooo 
e0001  

0003 
e0003 
.0002 
.0001 
.0000 

-.0002 
-.0002 
-e0003  

e0018 
.0002 

-a0016  
-e0033  

I 

M = 3.00; R = 2.5xm6/ft 

-04.3 
-02.3 
-00.2 

01.7 
03.8 
05.9 
07.9 
10.0 

-00.2 
-00.2 
-00.2 
-00 .2  

e0165 
e0010 
e 0077 
e0096 
0 0 1 5 3  
- 0 2 4 5  
e0373 
e0538 

0 0 0 8 1  
0077  

.0081 
- 0 0 8 4  

- e 0 0 0 1  
.oooo 

-.0001 
e 0000 
.oooo 
e 0 0 0 0  
.oooo 

-.0001 

e 0 0 0 2  
.0002 
.0001 
.0001 
.0001 

- r o o 0 1  
-00002  
-e0003  

- 0 2 1 3  
e0113 
.0008 

-e0095  
-.0197 
- e 0 2 9 4  
- .0385 
-e0463  

- 0 0 0 3  
.0004 
e0006 
.0007 

-06.49 
-57.26 
-00.31 

05.17 
0 6 - 7 4  
06.28 
05.47 
04.73 

-00.05 
-00.05 
-00.15 
-00.19 

0.001 
0 1 0 0 2  
0.002 
0 e 0 0 2  
0.003 
0.003 
0 0 0 4  
0 0 0 4  

0 0 0 4  
0.002 

-0.001 
-0 e 0 0 5  

M = 3.50; R = 2.5X1Q6/ft 

-04.3 
-02.2 
-00.2 

01.7 
03.8 
05.8 
07.9 
09.9 

-00.2 
-00.2 
-00.2 
-00.2 

00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 

-02 .0  
00.0 
02.0 
04.0 

-0 ,089  
-0.045 

0.000 
0.044 
0.089 
0.135 
0.180 
0.225 

0.002 
0.001 
0.001 
0.001 

e0159 
e0083 
.0001 

-e0080  
-e0157  
-e0237  
-e0311  
- .0375 

-.0002 
-.0001 
-e0001  

.0001 

0 e002 
0.002 
0.002 
0.002 
0.003 
0.003 
0.003 
0.004 

0.005 
0.002 

-0.001 
-0 006  

.oooo 
e 0 0 0 0  
.oooo 
.0000 
.oooo 
e 0000 

-.0001 
-.0002 

e 0000 
e 0000 
.0000 
e 0 0 0 0  

- 

- 0 1 4 2  
- 0 0 9 1  

0070  
0086  

e0134  
.0218 
e0334  
e0481  

0 0 0 7 1  
e0068 
- 0 0 7 3  
e0075 

,06.25 
.05.01 
' 00 .06  
0 5 - 1 4  
06.65 
06.18 
05.40 
04.68 

00.27 
00.21 
00.2c 
00.01 

0003 
- 0 0 0 3  
.0002 
.0002 
.0001 
.0001 
.0001 
.oooo 

a0025 
.0002 

-.0020 
-a0042  
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